The PqsE and RhlR proteins are an autoinducer synthase-receptor pair that control virulence and 2 biofilm development in Pseudomonas aeruginosa 3 4
respectively. Error bars represent SD of three biological replicates. C) Colony biofilm phenotypes 32 of the WT, ∆rhlI, ∆pqsA, ∆pqsD single, and ∆rhlI ∆pqsA, and ∆rhlI ∆pqsD double mutants. Scale 33 bar is 2 mm. We note that the absence of PqsA or PqsD imparts a white color to the biofilms; the 34 mechanism underlying this change in coloration is unknown and beyond the scope of this study. Gibson method, and cloned into suicide vector pEXG2 (2). The resulting plasmids were used to 65 transform E. coli SM10λpir, and subsequently, mobilized into PA14 strains via biparental mating. 66
Exconjugants were selected on LB containing gentamicin and irgasan, followed by recovery of 67 deletion mutants on LB medium containing 5% sucrose. Candidate mutants were confirmed by 68 PCR. Transposon insertions in the PA14 chromosome were generated by mating PA14 with E. 69 coli SM10λpir harboring pIT2 (ISlacZ/hah). Insertion mutants were selected on LB agar containing 70 tetracycline (60 µg/mL) and irgasan at 100 μg/mL was included to counter select against the E. 71 coli donor. Transposon insertion locations were determined by arbitrary PCR and sequencing as 72 described previously (3). 
90
C. elegans fast killing assay. WT N2 worms were propagated on E. coli OP50 lawns on 91
Nematode Growth Media (NGM) plates. Gravid adults were allowed to lay eggs on lawns of fresh 92 E. coli OP50 after which the adults were removed and the eggs were allowed to hatch and mature 93 for 48 h (to reach the L4 stage) at 20 o C prior to transfer to lawns of PA14 strains at 25 o C on PGS 94 plates (1% Bacto-Peptone, 1% NaCl, 1% glucose, 0.15M sorbitol, 1.7% Bacto-Agar). Nematodes 95 were scored for survival at 4, 16, and 24 h time points (30 worms per replicate, three replicates 96 performed). Data were plotted and SEM determined using GraphPad Prism software. 97
Murine infection assays. PA14 strains were grown on Pseudomonas Isolation Agar (PIA) for 99
16-18 h at 37 o C and suspended in PBS to an OD 600 of 0.5, corresponding to ~10 9 CFU/mL. 100
Inocula were adjusted spectrophotometrically to obtain the desired challenge dose in a volume of 101 50 μL. Six-week old female Balb/c mice (Jackson Laboratories, Bar Harbor, ME) were 102 anesthetized by intraperitoneal (i.p). injection of 0.2 mL of a mixture of ketamine (25 mg/mL) and 103 xylaxine (12 mg/mL). Mice were infected by non-invasive intratracheal instillation of dilutions of 104 that succumbed to infection or appeared to be under acute distress were humanely euthanized 106 and were included in the experiment results. To determine each LD 50 , groups of mice were 107 challenged with different doses of PA14 or mutants. Five mice were tested with each dose of each 108 strain. The percent lethality corresponding to each dose was assessed. The LD 50 was calculated 109 using the method of Reed and Muench (5). Survival data are represented by Kaplan-Meier 110 survival curves and significance is calculated using a log-rank test. All survival experiments were 111 repeated at least three times. 112
For colonization of mice, PA14 strains were grown and prepared as described above. Six- inline to an electrospray source coupled to an LTQ-Orbitrap XL mass spectrometer 127 (ThermoFisher). Caffeine (5 pM/µL in 50% Acetonitrile with 0.1% Formic Acid) was injected as a 128 lock mass through a tee at the column outlet using a syringe pump at 10 µL/min (Harvard PHD 129 in 8.5 min (A: 0.1% Formic Acid, B: 0.1% Formic Acid in Acetonitrile) with an initial 1 min hold at 131 1% B and followed by 5 min wash at 100% B and equilibration for 10 min with 1% B (total program 132 was 20 min). Electrospray ionization was achieved using a spray voltage of 4.5 kV aided by sheath 133 gas (Nitrogen) flow rate of 12 (arbitrary units) and auxiliary gas (Nitrogen) flow rate of 1 (arbitrary 134 units). Full scan MS data were acquired in the Orbitrap at a resolution of 60,000 in profile mode 135 from the m/z range of 160-320. LC-MS data were manually interpreted using the Xcalibur Qual 136 browser (Thermo, Version 2.1) to visualize mass spectra and to generate extracted ion 137 chromatograms using the theoretical [M+H] within a range of ±2 ppm. 138 
